2. Experimental The starting materials used were Ga (Sumitomo Chemical Co., Ltd., 99.9999% purity), Na metal (Koujundo Chemicals Lab. Co., Ltd., 99% purity) and NaN3 (Toyo Kasei Kogyo Co., Ltd., 99.9% purity). Ga (2.5-8.5 mmol) and Na (7.5-1.5 mmol) were weighed at the ratios listed in Table 1 and placed in a BN crucible (7mm inner diameter, 15mm depth, Showa Denko K. K., 99.5% purity). As shown in Fig. 1 , the crucible was set in a stainless-steel tube (SUS 316, 10.7mm inner diameter, 90mm in length) with a stainless-steel pole (SUS 316, 6.4mm in diameter, 30mm in length), and sealed with 7.2 mmol NaN3 with stainless-steel caps. This process was carried out in an MBraun MB130 glove box in which the combined O2 and Figure 2 shows photographs of the samples in the BN crucible. The surfaces of the samples obtained under all con ditions (samples A-D) were convex upward and exhibited poor wettability against BN.
Results and discussion
The surface of sample A was covered with a GaN layer. Na metal oozed out from the inside to the surface. The in side was filled with Na metal and contained small amounts of needle crystals with a silver metallic luster. According to the Na-Ga binary phase diagram 16) and our previous Figure 7 (a) shows the XRD pattern of the powdered sam ple of the surface layer. All diffraction peaks were indexed as hexagonal P63mc with lattice parameters a=0.3188(1) and c=0.5186(1)nm, which were consistent with the reported values. 17)-19) The XRD patterns of the precipitate fragment taken from the bottom side (Fig. 7 (b) ) and from the melt side (c) exhibited a preferred orientation of (001). This corresponded to the crystal growth of columnar GaN grains along the c-axis and perpendicular to the bottom sur face. The morphology of columnar crystals which grew from the bottom to the melt-phase side strongly suggests that the GaN crystals could grow in Na-Ga melt. The size of the col umnar crystals was dependent on the Ga/Na ratios. This result demonstrates the possibility of growing larger single crystals of GaN from a Na-Ga melt.
